The short step from physics to ecology  by May, Robert M
If pressures for routine
radiological research once threatened
to displace innovative genetic
investigations, today it is an
overweening emphasis on molecular
work that distorts the research
agenda. “People who understand
how to do classical genetics with
mice are very thin on the ground,”
says Lyon. Even worse, the future of
mutant mouse lines throughout the
world is far from secure. “Grant-
givers tend not to want to pay money
to keep genetic stocks going, even
though so much is coming out of
mouse genetics,” Lyon says. “But if
only we can keep the battle going,
the pendulum may swing back as
people recognize the importance of
keeping all this going.” Let us hope
she wins this battle too.
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Turning points
The short step from
physics to ecology
Robert M. May
The ‘paper’ which changed the
whole direction of my life in
scientific research was not a journal
article but rather a chapter in Ken
Watt’s book, Ecology and Resource
Management [1].
I read it in 1970, shortly after
being appointed to the University of
Sydney’s first Personal Chair, in
theoretical physics. I had, over the
preceding few years in Sydney, been
involved in founding the movement
for Social Responsibility in Science
(SRS) — this, remember, was the
late 1960s — and reading Watt’s
book was part of a programme of
informing myself of what we were
being socially responsible about.
Ken Watt’s chapter, The principles
of ecology, set out very clearly the
conventional wisdom of the time,
that “complex ecosystems are more
stable”. Watt first summarized
Charles Elton’s influential arguments
to this effect, but then confessed to
scepticism, citing, inter alia,
examples of insect populations which
fluctuated dramatically despite
complex multispecies interactions.
As I read this, at home one
evening, I was drawn to one of
Elton’s observations in particular:
simple models of one-prey–one-
predator associations (Lotka–Volterra
or Nicholson–Bailey models in the
jargon of the trade) either show
population oscillations or gross
instability. But this is not an
argument, I thought. The question
is: do the corresponding
n-prey–n-predator models tend to be
less subject to fluctuation as n
increases? A brief calculation showed
the contrary. As a mathematical
generality, the more species in a
simple Lotka–Volterra prey–predator
system, the less likely it is to persist.
The next day, I shared this
overturning of one of Elton’s
arguments with a colleague at the
University of Sydney. This was no
ordinary colleague; Charles Birch,
Challis Professor of Biology and
founding president of SRS, was
co-author of one of the most
influential ecology books of the third
quarter of the century. He also knew
Ken Watt well.
Birch’s personal belief was that
mathematical approaches had little to
contribute to ecology, but his
generosity of spirit was such that,
unlike many people, he never
discouraged colleagues because he
disagreed with them. He encouraged
me to write to Ken Watt, who in turn
encouraged a short paper on my
evening’s work for Mathematical
Biosciences.
Soon after, I spent a sabbatical
year at Culham, the plasma physics
laboratory near Oxford in England,
and in the USA at the Institute for
Advanced Studies, Princeton
University. Although I was still
mainly occupied with theoretical
physics, Charles Birch had put me in
touch with ecologist friends in the
UK (Richard Southwood, John
Maynard Smith and George Varley)
and at Princeton (Robert MacArthur),
and, as a result, I came across many
interesting new problems. Over the
next couple of years, this led to work
on a variety of questions concerning
the dynamical behaviour of
populations and communities of
plants and animals [2]. Some of this
work helped chaos to move centre
stage as a new discipline. In 1973, I
moved to Princeton as Professor of
Biology, following Robert
MacArthur’s untimely death.
To me, this entire story is a
striking instance of, as it were,
‘sensitivity to initial conditions’ in
our own lives. The great fun and
good fortune I have enjoyed as a
theoretical ecologist over the past 25
years derive mainly from the lucky
accident of being in the right place at
the right time; of stumbling into a
subject as key questions were being
phrased analytically, but by people
who largely lacked the mathematical
skills to pursue the analysis. Equally,
the many influential people — Watt,
Birch, Southwood, MacArthur, and
many others — who generously
welcomed a new player and new
ideas, helped to make the step from
physics to ecology an easy one.
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The editors of Current Biology have
invited a number of biologists to reveal
the papers that have influenced them
most profoundly in their careers. These
brief essays will be published in future
issues. If you have any comments, or
ideas arising from this series, we shall
be happy to consider them.
